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ABSTRACT 
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intra-occupat ional decision making, 
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aspect of the topic "Psychological Models of Engineering Careers." 
Occupational similarities and differences within and between several 
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research in the field of engineering. In the second section, 
psychological decision theory is suggested as a framework for 
-studying career decision making. General models of career decision 
making are discussed, the career decision making of college students 
is reviewed, and career decision models which expand the general 
models to give a more comprehensive view of college students' 
decision behavior are examined, The match between engineering 
students and their career choices in discussed in the third section. 
An analysis of the Strong-Campbell interest inventory is provided in 
the final section. Each section is complete within itself and 
contains its own list* of references. (NRB) 
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Abstract 

An Interdisciplinary effort la underway at Texas Tech University to 
help undergraduate civil engineering students sake better-Informed 
occupational choices. Engineering does not easily fit the career* 
definitions uaed by the vocational psychologist, alnce technical 
skills and work activities do not define the occupstlon reliably 
across tine. The theoretical and eoplrlcal bsses of a project Which 

Is designed to loprove counseling of freshman students for both 

+ 

Inter** and intra^ccupatlonal decision asking are presented In thla 
and related papers. Future presentation will report on dst& snd 
empirically derived predictive methods. Occupational differences 
and similarities, preference and choice, career decialon-making, and 
an Introduction to the Strong-Campbell Interest Inventory are the 
topics of major Interest in the present review. 
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Psychological Models of Engineering Career»: 
Occupational Similarities and Differences Within 
and Between Several Types of Engineers 
Overview 

A considerable body of personnel literature pertains to the . 
Idea that Interoccupatlonal differences are nore Important for 
devising a classlflcatory system than Intraoccupatlonal differences* 
This assumption, from which derives the assumption that engineers 
reflect a homogeneous population In regard to aptitudes. Interests, 
or personality characteristics. Is questioned* It Is concluded that 
the construction of Job families for parsimonious conceptual 
purposes has led to contradictory research findings and has aided In 
masking the true Variability Inherent In many occupations* The 

profession of engineering provides support for this conclusion, In 

I ' . ■ ■ 

that each subare^ of engineering can be further divided Into the 

i 

functional task ^reas of basic research, applied research and 
development, production and process, and sales* 

Introduction 

The generally accepted notion that the similarities within an 
occupational group are more Important than the differences has 
provoked controversy In the vocational literature (Zytowskl & Hay, 
1984), The necessity of a systematic and parsimonious 
classification system has led researchers to Ignore the differences 
witiiin occupational families and to emphasise the differences 
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between fan! lies (Arvey & Mossholder, 1977)* Dolllver and Nelson 
(1975) nain tain that the differences within occupations nay be more 
Important than the similarities and that attempts to differentiate 
occupational groups have been oversimplified for conceptual purposes* 

Stutsman (1983) provided support' for the hypothesis that 
posititons within a single Job classification differ significantly 
from one another by comparing responses of mental health facility 
employees on a Time Spent Scale for 28 task based dimensions* 
Highlighted in this study are the problems encountered when using 
job classification information for selection, placement, or 
evaluation* A reasonable conclusion that can be extrapolated from 
these data would seem to be that using composite Job family data for 
making decisions in the realm of work behavior will increase the 
likelihood that the variability within occupations may be hidden* 

In contrast, Pearl man (1980) reviewed the personnel literature 
on Job family classification efforts and concluded that there was no 
need for a bo 1 ecu let analysis of the specific tasks of individual 
Jobs* This view stems from an emphasis on the similarities within a 
Job family, defined as a <*et of Interrelated Jobs* The Job family 
approach makes the assumption of similarity implicit, but does not 
take Into account the possible differences within the same set of 
jobs* Paramount In Importance In the decision to group particular 
Jobs Into families Is the grouping's Intended purpose* Pearl man 
(1980) stresses the utility and wide range of applicability of such 
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groupings. This aeafertlOn seems tenuous when tfhe differences within 
Job families are considered. There nay wel l ,4>e as many Jobs as 
there are people working (Kuder, 1977), 

How Important for vocational counseling are the differences In 
personality character isi tea of Individuals occupying the same type 
of Job? As with studies dealing with the work environment, studies 
dealing with personality characteristics have been primarily 
concerned with the similarities of persons within a particular Job, 
differences between persons In different occupations, and average 
personality characteristics of persons occupying particular 
positions (Holland & Holland, 1977), Cochran, Vlnltaky, and Warren 
(1974) surveyed clinical psychologists and found a great deal of 
variety In personal style and operating environment. These results 
are supportive of the notion that neither work environments nor 
Individuals are static and that Important differences are to be 
found In both. 

Engineering Research 
The traditional approach taken by many vocational psychologists 
has been to attempt to match an Individual, based upon aptitudes and 
expressed or measured Interests, to an occupation (e,g,, Crowley, 
1983; Hoi comb & Anderson, 1978; Slaney * Slaney, 1981), However, If 
the general occupational categories are defined too broadly It will 
be difficult to discern the relevant aptitudes as well as the 
defining Interests of Individuals In that field, and many mismatches 
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I will occur* The profession of engineering exemplified the possible 

i 
j 

j problems which may be encountered when an occupational area le 

j defined too btosdly* Erez and Shneorson (1980) demonatrated that 

/ engineers working In Industry can be differentiated from engineers 

In academics and that engineers In, academics are more similar to 
Individuals of different disciplines In academics than to their 
Industrial counterparts* Engineers In academlca were found to score 
higher on the Artistic type and lower on the Enterprialng type than 
engineers In Industry on Holland's Vocational Preference Inventory* 
Holland (cited In Ere* & Shneorson, I960) described the Artistic 
type person as someone uhc feels himself to be original* 
nonconforming* Introspective snd Independent, Conversely* the 
Enterprising type strives for achievement snd gains satisfaction 
from manipulating othera for persons! and organizational success, 
These contrasting Interest patterns are consistent with the 
environment each type of engineer, academic or professional, will be 
operating within* Therefore, at a very gross level of analysis It 
Is apparent that the Intraoccupatlonal differences In engineering 
are worthy of Important consideration* 

A number of attempts have been made to determine If engineers 
In Industry differ significantly from scientists (e.g., Badawy, 
1970; Kerr & Von Gllnow, 1977; Kom, 1962; Hosaholder, Dewhlrst, & 
Arvey, 1981)* Contradictory research flndlnga from studies 
proposing to examine the nature of the relationship between 
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professionals and managers have led to the necessity of this 
differentiation between, engineers and scientists In Industry* The 
contradiction has arlaen from the tendency of researchers to group 
engineers and scientists and to assuie that there were no 
significant differences between the two (e.g., Hall & Hansfleld, 

1975; Mlsshsuk, 1970). Kerr and , Von CI i now (1977) found many 

.• '/ 

differences between the two groups and concluded that engineers 
ahould not always be considered professionals. Basically engineers 
were aeen aa lower than scientists In level of expertise, need for 
autonomy, commitment to technical specialty, and Identification with 
technical specialty. Consistent with these > suits are the findings 
of Goldner and Rlttl (1967) which Indicated that engineers are more 
career and management oriented than specialty task oriented. 

In addition to. exploring the differences between engineers and 
scientists on level of professionalism, Korn (1962) has looked at 
the differences using Interest Inventory scores. Using the 
California Psychological Inventory, the Strong Vocational Interest 
Blank, and a biographical data sheet as measures of Interest, Korn 
(1962) compared measured Interests with choice of major of students 
In engineering or the physical sciences. There was a great deal of 
overlapping Interests especially In regard to an Interest In the 
physical sciences. However, there were alao Important differences 
as Indicated by significant chl-square tests. Engineering ma J ore 
demonstrated higher Interest than physical science majors In the 
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technical family occupational group; physical science majors 
manifested higher interest then engineering majors In the verbal- 
llngulstlc group. Engineering majors also scored much lower on the 
femininity scale of the Callfomle Psychological Inventory 
suggesting to Korn (1962) that the differentiation between the two 
majors Is related to an Individual 's Identification or role 
orientation. 

Related to studies which sttempt to differentiate Individuals 

i 

Interested in engineering based upon personality factors ere studies 
which et tempt to delineate the slmllsrltes of^individuals interested 
In engineering. Beell and Bordln (1964), who used past research and 
biographies of engineers to study the notion thet ell engineers 
share a basic framework of activities, suggested s number of 
commonalities among engineers* . Included In the basic 
characteristics of engineers are strong Identification with the 
masculine role, male euthorlty, and an organization. Engineers are 
seen ss more Introspective end as preferring to work In en area 
without ambiguity. Although Beall and Bodln (1964) acknowledge thet 
there ere differences between the varloua groups In engineering, 
they feel thet their results ere fairly representative of sH 
engineers. Izard (1960), using the Edwards Personal Preference 
Schedule, also Identified s number of personality factors 
characteristic of engineers. As compared to Edwards' male norm 
group of 750 liberal arts students', experienced engineers scored 
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higher on Achievement, Deference t Order, Dominance, and Endurance 
and lover on Affiliation* Intraceptlon v Succorance, Abasement, and 
Nurturance. The differences between the experienced engineers and 
the norm group were accentuated due to age and maturity v but the 
trend Was the same when comparing sophomore engineering majors with 
the norm group* The differences were not as great, however, which 
suggests that the sample of freshmen majoring In engineering was not 
made up purely of those who would become engineers, as Indicated by 
a high attrition rate of freshmen engineering majors* These studies 
show that even when analysis does not control for differences within 
the field of engineering, engineers on the average are found to 
share • number of similar personality characteristics. 

Thus far this section has reviewed some of the relevant 
literature pertaining to the Issue of grouping jobs Into families 
based upon controversial data* Much of the research has emphasized 
the differences between widely divergent positions while Ignoring 
the differences within positions* This method of analysis may be 
useful for conceptual purposes and for the Identification of some 
basic personality and interest similarities within occupations, but 
for vocational counseling the utility of such a broad classification 
system Is questionable. The problems with this type of system have 
been emphasized by reviewing the attempts to deflna engineering and 
the people int eras ted in engineering. To successfully counsel 
prospective engineers It would Been that a molecular analysis of the 
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field is in order. The remainder of this section deals specifically 
with the differences within the profession of engineering and the 
people interested in this profession. 

Engineering as a Profession 
There are a number of specialty areas identified under the 
broad heading of engineering. As in undergradute interested in 
engineering a student msy elect to major in engineering specialty 
areas such as electrical, mechanical, chemical, industrial, or 
civil. Training for each subarea differs considerably due to the 
substantially different material each has as its chief operating 
element. Generally, the principles of mathematics and science are 
applied to electricity by the electrical engineers; to the design 
and development of machines that produce power by the mechanical 
engineers; to the processes that change raw materials Into useful 
products by the chemical engineers; to the way people, machines, and 
materials can be more effectively utilized by Industrial engineers; 

r- ' * 

and to the design and construction of major structures by the civil 
engineers ("What's It like to be an engineer", 1983), Obviously, 
the application of mathematics and science is a consistent 
similarity in engineering aa most people perceive it. However, is 
that application Important enough to group all these subareas Into 
one family? 

Israeli, Krausz, and Cirber (1979) found that Industrial 
engineers were significantly different from engineers in other 
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specialty areas. Responding to a questionnaire* Industrial 
engineers Indicated a higher preference for working with people and 
a lower preference for working with things than mechanical or 
electrical engineers. They also viewed their field as more 
smblguous than the other groups. These results are contrary to 
other findings Which have found that engineers prefer working with 
things to working with people and that engineers have an aversion 
for ambiguity (e.g., Beall & Bordln, 1964; Izard, 1960), 

A significantly greater proportion of the literature addressing,, 
the differences within the field of engineering has taken the 
differentiation a step further by attempting to delineate the 
variety of Jobs and tasks within esch specialty area (e.g., 
Dunnette, 1957; Dunnette & England, 1957; Dunnette, Wernlmont, & 
Abrahams, 1964; Klrchner & Dunnette, 1958; Kulberg & Owens, I960; 
Webster, Winn & Oliver, 1951), The engineering task functions 
Identified within esch subarea were basic research, applied research 
and development, production and process, and sales, Dunnette and 
England (1957) were able to empirically validate these distinctions 
with the development of the Job Description Checklist, They 
proposed end found thst the duties on the Checklist exist on s 
continuum from basic research to sales, Dunnette et al, (1964), in 
a review of the literature, contributed to the meaning and 
usefulness of the four distinguishable task functions. They 
combined dsta (found In the studies reviewed) from the Strong 
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Vocational Interest Blank, correlations with other test scores, 
observer and supervisory ratings, biographical Information, and 
adjectival self descriptions to arrive at a meaningful e unary of 
the relevant differences between the differentiated task functions 
within each eubarea of engineering* 

Engineers employed mainly In basic research were found to have 
Interests similar ro those of persons working in basic scientific 
and theoretical areas* They seemed to be more Intelligent and 
technically superior to those not working In basic research* They 
aeemeri to prefer working alone to working with a group and were less 
dominating In Interpersonal situations than were persons not in thla 
area* Basic research engineers were generally rated high In 
technical competence Hut were more often associated with 
unfavorable adjectives such as awkward, high-strung, Impulsive, 
peculiar, tactless, rude, temperamental, and foollah* Engineers 
high In the research area were more object oriented and less people 
oriented* Engineers In applied research and design exhibited many 
of the earr characteristics as engineers In basic research, but 
differed In the degree to which they expressed these 
characteristics* Basic research and applied research and design 
engineers 'closely represent the stereotypic view maintained by many 
researchers when defining engineering as one Job family* 

Production and process engineers were similar In many waya to 
sales engineers* The main difference between the two was that the 
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Interest patterns of production and process engineers were sore 
similar to those of engineers In applied research and development 
than to those of sales engineers. Sales engineers expressed 
Interests similar to those of parsons In the selling occupations and 
Independent business management. They placed greater emphasis on 
Interpersonal effectiveness than on Intellectual or technical 
knowledge. Salea engineers were generally rated low In technical 
competence but were often as socio ted with favorable adjectives such 
as confident, hands one, optimistic, outgoing, good-natured, 
cheerful, and attractive. Salea engineers were usually highly 
smlbltlous snd aspired towards high-paying executive Jobs but were 
almost entirely lacking In Interest or ability In technical skill. 
From this description of engineers In production and process and 
sales, It Is apparent that thess engineering subspecialties do not 
fit the stereotypic Image maintained for engineering as s profession. 

The distinction mace between resesrch snd *slee engineers by 
Dunnette et al. (1964) seems consistent with and similar to the 
distinction Erez and Shneorson (1980) made between engineers working 
In cademlcs snd engineers In Industry, as well as the dlstlctlon 
Kerr and Von CI i now (1?77) made between scientists an J engineers. 
With over 25 yeara of research data as evidence, the differences 
within the profession of engineering and the people working In this 
profession are too great to Ignore. Perhaps future reaearch on Job 

* 

families ahould queatlon the assumption of occupational homogeneity. 
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The Identification and demarcation of heterogeneity within 
engineering In general and civil engineering in particular should 
Increase the ability of vocational counselors to predict successful 
occupational choice categories based upon student Interests, In 
order to delineate the aubareas within civil engineering a strategy 
similar to that o5 .Dunnette (1957) end Du:mette et al. (1964) seems 

t 

moat reasonable. 

Initially It will be Important to operational ly define the four 
task sreas of pure research, applied research and development, 
production and proceaa, and aales, Thla could be done with the 
administration of a Time Spent Scale for taak baaed dimenalona to 
engineers already working In the field. This scale could be similar 
to the Job Description Checklist constructed by Dunnette end England . 
(1957) for differentiating engineering Jobs, Expeditiously, these 
same engineers could be asked to complete the Strong-Campbell 
Interest 1 Inventory* From these combined data It ahould be possible 
to develop scales on the Strong-Campbell Interest Inventory which 
represent the four functional categories within civil engineering. 
This seems to be s feasible task and has been shown to be useful by 
Dunnette (1957), who developed special scoring keys, that 
differentiated between the four major areas on the Strong Vocational 
Interest Blank. Knowing the Interest patterns of persons employed 
In each of the four functional categories within civil engineering 
should significantly Increaae counseling effectiveness of students 
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making crucial educational add career decisions. 
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Psychological Models of Engineering Careers: 
Career Declalon Making 
Overview 

In this section psychological decision' theory Is suggested as a 
framework for studying career decision making. General models of 
career decision asking which adopt framework are reviewed, „ Process 

. ■ ■ i 

theory Is described as the most useful theory for conceptualizing an 
ongoing decision making process. The career decision making of 
college students Is reviewed as a single period In the career 
decision making process. Career decision models which expand the 
genera] models to give a more comprehensive view of college students' 
decision behavior are reviewed* Engineering students are suggested 
as a potential population to develop an even more extensive model of, 
career decision making. Research needs to be conducted to discover 
the factors which Influence the career decision process of this 
narrowly defined population* 

Introduction 

Career theory has evolved since Its Inception from a relatively 
static theory to a dynamic one (Soimenfeld & Kotter, 1982), The 
first type of career theory considered social class determinants of 
occupstlonal choice* More specifically, an Individual's social class 
Influenced both the Individual's career asplratlona and the 
occupational opportunities available to the person (Blau, Gustad, 
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Jesser, Panics & Wllcock, 1956). Aa social nobility of the classes 
Increased, career theory began to consider static dispositional 
differences of Individuals In various careers. This search for a 
relationship between personal traits and the occupation In Which 
people are employed Is exemplified In the widespread use of the 
Strong Vocstlonsl Interest Blank and Its successor the 
Strong-Campbell Interest Inventory, Using either Instrument, sn 
Individual *e Interest profile Is compared with the profiles of those 
slreedy employed In various occupations. The third phase of career 
theory focused on the development end process of csreer stages 
(Tledeman & O'Hara, 1963), This phase of the development of theory 
concluded thst csreers develop In s aomewhat predictable manner. The 
fourth phase extended the third to consider the entire llfespsn of 
the individual (Mlhal, Sorce, & Coate, 1984), Researchers In this 
phsae consider csreer development to occur serosa the llfespsn, 

A dynamic view of career development Is suggested by both the 
stage and llfespsn epprosches. One conceptual model for viewing 
these epprosches Is the decision making model (Jepsen a Dllley, 
197V. Decision theory attempts' co explain how choices ere made. 
The framework of decision theory assumes sn individual to make the 
decision, a problem that must be solved, pertinent Information, 
alternatives, and anticipated, outcomes, Zekay and Barak (1984) 
described the decision making framework of career decision as one In 
to which the Individual defines the problem, generates alternative 
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actions, gathers Information pertaining to each alternative, 
processes the information In terns ojf the value, makes plans, and 
Implements then* The individual la an active participant in the 
decision asking process construed in this way* 

There are two general models of vocational decision Baking. The 
first Is a descriptive model. This type of model seeks to describe 
the ways people generally make career decisions* The second model Is 
a prescriptive one* This type of model attempts to Improve the 
decision process by reducing errors* This section first addresses- 
the descriptive models, which are the bases of traditional prediction 
and counseling, then the prescriptive models, and finally dlacuases 
the latter with regard to application* 

Review of Literature 

Tledeman and O'Hara (1963) utilized a stage approach to describe 
career decision msklng* In their theory, decision making occurs In 
two phases* The first phsse Is anticipation, during which the 
Individual (a) explores different goala In an attempt to 
differentiate among them; (b) assesses the goals In terms of their 
costs snd benefits; and finally, (c> selects one goal. In the second 
phase, thst of implementation-adjustment, the Individual Implements a 
plan to achieve the aelected goal* 

Vroom (1964) developed an expectancy model of d eel a Ion making 
Whereby he expanded upon the anticipation phsse described above* In 
the expectancy model, the Individual has a valence (or preference) 
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for each outcome which enables him/her to differentiate among 

i 

outcome** Each outcome also has associated vltt. It an expectancy* 
The expectancy la the Individual's subjective probability that the 
outcome can occur* The product of the valence and the expectancy of 
each outcome Is termed the force toward that outcome* Selection of a 
given outcome Is determined by the size of the force* Essentially, 
the Individual Is conducting e cost/benefit analysis for each outcome 
and selecting the alternative which results, In the greetest benefit* 

Hilton (1962) based his decision model on Information process 
theory* Hilton suggested that people hold certeln premises (beliefs 
or expectations) concerning themselves and their world* When a 
person Is confronted with new Information, cognitive dissonance can 
occur If the Information la contrary to existing premises. When 
cognitive dissonance occurs the Individual has two alternative 
courses of action* The Individual can revise existing premises so 
thst the Information Is no longer contradictory, or he or she cen 
consider alternate plans* The concept of cognitive dissonance was 

i 

further explained by Thomas and B tuning (1984) as as action producing 
drive etate which la its el', produced by cognitions which cannot fit 
together Into a schemata (an inter-related network of existing 
cognitions*) The selectivity of Information processing was focused 
on by Pits and Harren (1980)* These authors stressed the Importance 
of Individual differences in decision making by emphasising that each 
Individual represents knowledge differently. Thus, a cognition which 
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may result In dissonance for one person may easily fit with another's 
existing cognitions. 

From decision theory and expectancy theory a process model of . 
career decision making was developed by Hlhal et al. (1984). Mihal 
et al. posited that career decision making occurs across the lifespan 

* 

at varying degrees of Intensity. They construed a career as an * 
ongoing relationship between an Individual's work and nonwork roles. 
According to their model the career decision making pr%.t.te Is 
initiated when the Individual perceives a discrepancy between his or 
her current career state and the so-called "ideal'* state. Variables 
which Influence the perception of this discrepancy can be generated 
externally (e.g., less than desired advancement In current Job) or 
Internally (e.g., changing personal Interests) or may result from the 
person's career stage. Once the problem Is perceived the Individual 
begins to formulate a tentative strategy for solving It and begins to 
search for pertinent Information. Phillips (1982) suggested that 
there are two types of Information search: exploratory and terminal. 
The former Involves the generation of alternatives, whereas the 
latter uses Information to choose among alternatives. Information 
can come from memory (fantasy) or from the environment (family, 
employment services, etc.). As the Individual gathers Information, 
he or she establishes a set of criteria for evaluating the 
alternatives which come Into awareness. If there are several 
alternatives the Individual will reduce the number using 
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non-compensatory procedures (l,e«, procedures which consider only « 
few attributes) and then select the preferred of two alternatives 
using a compensatory procedure (I.e., a procedure which considers sll 
of the sttrjbutee o^f s given alternative). , 

Reviewing these descriptive models, one can see that the general 
view fits thst jccupstlonsl choice fits s maximizing model (Xaldor & 
Zytowskl, 1969), The personal resources put Into the system are 
applied to each occupational alternative, and certain consequences 
(outputs) sre asld to follow. The selected alternative will be the 
one with the highest value when Input costs sre cpmpsred against 
output gains. Kaldor. and Zytowskl (1969) listed three general 
determinants of occupational choice! tho Individual's preference 
system, the resources available for generating the occupational 
outputs, and the outputs. 

These aodels suggest s very rational view of decision making. 
Many researchers argue, however, thst csreer decision making la not 
the neat package these models describe, Fletcher (1966) assumed thst 
the decision process Is s function of timing, A csreer concept Is s 
composite of several fsctors Including self-concept. Interests, 
attitudes, end values associated with each career alternative. Bach 
career concept has ao affective feeling associated with It, The 
chosen csreer Is the one with the strongest sffectlve feeling st the 
time of the decision. Roths te in (1980) argued thst occupational 
choice often srlses from sn opportunity rsther thsn a search for 
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alternatives* The d*~ree to which Individuals have knowledge of the 
alternatives has also been questioned (Pltz' & Barren, I960)* Lastly, 
Mitchell and Beach (1976) raised £he question as to how selective 
probabilities can be measured* In genera) these questions address 
the problem of measurement that most psychologists are faced with: 
how does one measure the processes which ostensibly occur lu the mind 
of another person? Itj Is not tha purpose of this section to debate 
such an Issue* however, the criticism of measurement processes must 
be mentioned when discussing the cognitive theories which have, In 
general, abandoned traditional psychometric methods. 

Despite the general crltlclam, many researchers have found 
empirical eupport for the career decision making model* A study be 
Pletars, Hundert, and Beer (cited In Mitchell & Beach, 1976) used s 
decision modal containing an Index of attractiveness (XA)* Subjects . 
were recruits st Corning Glass Works* Each recruit rated the 
attractiveness (utility) snd Importance of a number of job 
characteristics for sevsrsl alternatives. The attractiveness rating 
was weighted by the Importance rating by multiplying the two ratings 
and summing over characteristics* The XA was used to predict job 
choice* The results showed* that 86X of the ppllcants chose the job 
alternative with the highest XA. Mitchell and Knudson (1973) atudled 
the attitudes towards business of 106 students as relsted to these 
students' occupational choice of business or non-business* A 
significant correlation was found between Vroom's expectancy measures 
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•nd the students' choice*. 

Hodele of career declelon making have alao been developed for 
eelect populations. Barren (1979) suggested that in order to 
understand career declelon making within the context of career 
development, It Is sore pr* tical to focus on e given period In the 
lifespan and ascsrteln how declelon asking end development , 
Interrelete at that given time. He further observed that although 
this type of tiicro theory le limited In ?te general application, it 
can be comprehensive within its range of application. Barren also 
indicated thet similar t*lnrotheorles could be used In e model 
building attempt. Several researchera have focused upon the 
collegiate period as the critical career development moment within 
the lifespan (Elide*, 1975; Barren, 1979; O'Neil, Ohlde, Toll ef boo, 
Barke, Plggott, & watts, 1980). 

Barren (1979) presented a rather complex model of career 
declelon making for college students. The model proposes four basic 
parameters: process, characteristics, tasks, and conditions. The 
process stage Is s four part decision making Iroceea consisting of an 

awareness phase, s planning phaae, a commitment phase, and an 

1 

Implementation phaae. The awareness phase la aomathlng of an 
assessment phase during which the individual cons id era his or her 
present situation veraua desired situation. If the result of this 
assessment Is dlssstlsfsctlon, the student moves Into the planning 
stage, during which exploration of alternatives occura. This phase 

i 

i 
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ends when the individual fettles on one alternative* The commitment 
phase begin* as a private deciaion, hut then the decision Is ^rled 
out on significant others. If the feedback from the others la 
positive the individual will lop lament the decision In the final 
phase* The. characteristic, teak, and condition parameters Influence 
the dedal on process. In general the characteristics are those 
relatively a table peraonallty traits of aelf concept and style that 
Influence both the Individual 'a perception of the taaka and 
conditions and the Individual 'a progreaa through the process stage. 
Tasks are cataer relevant developmental taaka of college students* 
Conditions are imnedlste and anticipated situational factors that * 
Influence the person* Style la an Important characterlatlc In that 
It describes how the peraon generally makee decisions* There sre 

i 

i „ i 

three genersl styles: national* Intuitive, and dependent* 
Individuals of the first two styles teke responsibility for their 
decisions, wheress those of the third style place the reeponelblllty 
away from themselves* The first two stylss differ In that the 
rational style involves more information seeking behavior and 
anal ya la of conaequcces whereas the Intuitive style la baaed more on 
affect The three developmental taaka offered by the model are: 
autonomy, interpersonal maturity, and sense of purpose. As one. 
masters these taaka the Identity of one'a aelf concept la further 
clarified* The condition parameter consists of four typea: 
interpersonal evaluations, psychological atatea, taak conditions, and 
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context conditions. The teak conditions require special attention 
here. These refer to specific career-relevant taeke, such aa 
choosing a major or Interviewing for a Job. The three taak 
conditions aret i ami fleece, alternatives, and consequences. 
Imminence Is s measure of the tine remaining until s decision oust be 
Implemented. Alternatives sre the differing courses of action 
available* Consequences sre those gains and losses associated with 
each stage of the procesa* Progreae through the process depends upon 
the characteristics of the Individual, the type of the decision, and 
the context of the situation. 

One can aee fro* reviewing Harden 'a rather complex model that It 
la a refinement and Integration of the general aodels discussed 
earlier In this chapter. The process stage la an elaboration of the 
proceaa model alao developed by Mlhal et al. (1984). In the caae of 
Harren'a nodel, elaboration la In the area of the factora which- can 
Influence Individual decision waking atylea. These factora Include 
characteristics, tasks, and condltlona. These three parawetera are 
extensions of Vroom's expectancy-value theory. 

Other researchers alao attempted to identify the factora which 
Influence the career decision asking of college students. O'Nell et 
si. (I960) found evidence to support O'Nell's nodel of six general 
factora which affect career decision waking. These alx general 
factora were Identified aa familial, societal, socioeconomic, 
psychosocial, Individual, and situational. Each of these general 
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fee tore le defined by e eubset of fee tors. In e cross sectional 
study the authors found thst these elx fee tori explained 60SC of the 
cumulative variance when subjects were esked -to complete e checklist 
of the fee tore which effected their cereer decision asking* The 
Individual factors (self expectancies* abilities, interests, . 
attitudes, and achievement needs) were reported by 84Z of the sample 
as Influencing then "very much" or "somewhat," Elklns (i975) also 
found chet individual feeders were importent In the cereer decision 
naklng of college students* Participants In a cateer development 
workshop were asked to Hat the ten factors which would most 
Influence their cereer decision asking* Those factors most oiten 
Identified by the sample were latereets, opportunity, earnings, 
satisfaction, abilities, location, goals, and personality (listed In 
rank order)* 

As suggested by Berren (1979), these researchers have been eble 
to refine the general decision making models by nsrrowly defining the 
population to Which they desire to apply their models* Thess studies 
of college students' career decision making delve further Into the 
factors which Influence the process* i Further analysis of even more 
narrowly defined populations may result In an even more comprehensive 
model which can be used In counseling s specific population* 
The Models Applied to Engineering Students 

The population of engineering students la a subcategory of the 
general population of college students* This nsrrowly defined 
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population can be further divided into the epeciellty areas* In the 
early 1960's there wee a shortage of students entering the field of 
engineering; thus, there was a need to discover the factors Which 
would Influence s student to select this field (Smith, I960). A 
survey was sent to engineering students st randomly e sleeted 
colleges, asking the studsnta to Identify the principal Influence In 
their selection of engineering as their 1 academic ,*njor field* The 
results showed that the family wts the single greatest Influence, 
followed by teacher, friends, high school counselor, and the 
availability of scholarship monies* However, 44% of the respondents 
gsve reasons other than tAose listed on the survey* Among these 
other Influences were personal Interest, peat experience, aptitude, 
and a preference for mathematics and science* Results of a similar 
study conductsd by. Ourchholt (1979) showed that a perceived ability 
for math and science waa the major Influence In the choice of major 
field for freshman engineering students. Other Influences Included 
encouragement by other people (especially parents and teachers), 
opportunity, and an interest In problem solving* An Interesting 
result of the survey was the finding that although theae students had 
selected engineering ss thslr field, few could explain what an 
engineer actually does. Durchhols concluded that the students' lack 
of understanding was a result of their limited exposure to advanced 
course work with any direct application to engineering. Another 
survsy conducted by Ott (1976) found thst 37% of the students cited 



31 



Engineering 
31 

an Intrinsic Interest In the field as their major reason for 
selecting engineering; the second soot popular reason was the 
availability of job openings. Finally, In a comparison of sen and 
women undergraduates at Purdue Unlverelty, Jagaclnekl and LeBold . 
(1981) found that work characterletlce and high school mathematics 
and aclence courses tended to be the greatest factors of Influence. 
From these four surveys a general trend can be noted. Extracting 
from the previous studies of decision making of the general college 
population, engineers appear to focus on Individual and socioeconomic 
factors in making their career declaions. 

Hedvene and Shueman (1978) studied the fiailiel factor with 
regard 1 to the choice of apeclalty area of male engineering students.. 
They found a significant relationship between choice of Job function 
and early parent-child Interactions. In general those Individuals 
who selected sales and technical service specialties described their 
dominant parent as ecceptlng, whereas those who selected reseerch and 
development described their dominant parent es avoiding. These 
findings ere supportive of an early career decision theory presented 
by Roe (cited in Oelpow, 1983). Perhaps for engineers the Influence 
of the familial factor Is Important at the level of apeclalty aree 
selection. f 

The prescriptive models of cereer decision making, aa noted 

i 

earlier, attempt to improve the decision making process. Since the 
major focue of this paper Is the cereer decision process of 
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engineers, It la important to consider earlier efforts to Improve the 
career decision pro cea • of engineering students. The csreer 
Information needs of entering college freshmen were surveyed at 
Bowling Green Stste pnlverslty (Walters A S add leal re, 1979). The 
results shoved thst the students' greatest need was for Information 
on the occupations for which a given major might provide preparation. 
Another Important need was for a better understanding cf oneself In 
terms of vslues and goals. Students also desired more direct work 
experiences In possible future occupations. Prion (1980) approached 
the. problem of Informed decision making among engineering students by 
focusing on the needs described by ths general freshmen class. A 

Committee on Engineering Prepsrstlon developed e guidance program 

* . ■ ■ . 

whose goals Included e) to make Information concerning engineering an 

a career available to ell high school students, b) to make eve! labia 

to counsel ora Information on guidance for careers In engineering, end 

c) to secure funds to support the development, production, and 

distribution of career Information and guidance. At Carnegl retell on 

University, e restructuring of the freshman engineering curriculum 

wes designed to eld the etudent In making informed career choices 

(Moore, 1969). The engineering .student Is permitted e choice of 

courses offeree* by the five engineering departments during the 

freshman yesr. therefore student csn opt to take aeverel courses 

in s given ares', or If the student Is undecided ss to s speciality 

sres he or she csn opt to "shop around". Also under this progrsm, 
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senior faculty members teach the freshman class so that students can 
experience some degree Of contact with then* The changes In the 
curriculum were implemented with the desire to permit freshman end 
sophomore students to learn more about the engineering specialties 
before a career decision had to be made* 

t 

Conclusion 

The early career theories have lost some of their velue In our 

» 

increasingly complex society* Advancements In technology heve 
resulted In the rapid crestlon of new careers and a corresponding 
obsolescence of other occupations. An Individual no longer Is 
constrained to follow In the career path of his/her psrents* This 
new freedom has made the career decision process s complicated matter 
for both the individual and the cereer counselor* 

Counselors need to Improve their services to meet the needs of 
the student population which la Involved In this critical decision 
asking process* As suggested by the survey at Bowling Green Stete 

> 

University (VeUeriTfc Smddlemlre, 1979), students express s need for 
information coiieerQing the occupations assoclsted with their major 
and for a better understanding of their own interests snd values. 
The prescriptive model of csreer decision asking would suggest thst 
If students were provided with this Information they could Increase 
their ability to make Informed csreer decisions* 

In the cess of developing s counseling program for engineering 
students, this information csn be gsthered from several sources* A 



34 



Engineering 
34 

questionnaire could be completed by engineering alusml Which would 
eddreee the notion of what engineer* in the various aubepecleltlea 
actually do In their Jobs* Theae quest iona should be designed such 
that the responses would allow one to differentiate eaong the 
specialty end subspecialty areas* Data should also be gathered from 
the alunni concerning their intereete* The Strong-Ceapbell Interest 
Inventory could be uead (or thle purpoae* Although thla Inventory . 
telle to differentiate anong types of engineers, responses could be 
ueed to develop epeclelty keye for the verloue types (McCaapbell, 
1966, cited In Molnar & DeLauretle, 1973). Such data should be eble 
to provide the student with adequate Information concerning the 
activities and responsibilities of various typea of engineers a* well 
ea the Interests of engineers in the specialty areas « , 

Secondly the etudent ahould be helped to focua on his/her own 
persons! Interests and valuee. As Indicated by Eklns (1975) students 
are able to Hat those factora which would «eet influence their 
career declelon Baking, r;unbolts» Rude, Mitchell, Ramel, and 
Klnnler (1982) conducted e a tody of emulated career declelon ualng 
college atudente aa subjects* A unique aspect of thle wperlateot 
Involved requiring the etudente to Indicate aaong s set of nine 
personal work values the three eost leportant, the three leeat 
Important, and the three of Interaedlete iaportanca for then. In 
doing eo, eech etudent waa aaalgning a criterion weight for selecting 
aaong career alternatives. Later la the expert aent the etudent waa 
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provided with Information on fictitious careers. Each piece of 
Information allowed the student to consider the career In term of 
the nine personal work values. A student was Judged to have made a ' 
good career decision If the characteristics of the chosen career were 
consistent with the values of the student. Such a procedure would be 
possible and useful In the counseling of the engineering student. . 
Prom the alumni responses to the questional™ and the Strong-Campbell 
Interest Inventory a set of global values for engineers could be 
constructed In terms of Interests and work-related tasks. The 
student could then be asked to rank these values In terms of his or 
her own Interests, and values. Finally the student could be provided . 
with Information concerning the engineering specialty and 
subspecialty areas. By using both the objective Information and 
their subjective values, students should be able to follow the 
ma/tmlzlng principle and conduct a private cost/benefit analysis for 
the career alternatives., Esch student should then be able to select 
the specialty, area which maximises the outcome of consistency with 
personal Interests and values. 
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Psychological Models of Engineering Careerat % 
The Match Between Engineering Students 
and Their Career Choice 
Overview 

Historic atteapts to predict stability for engineering careers 
centered on various forms of scholastic aptitude prediction* A 
modern approach would include factors effecting preference and choice 
of entering engineering students. By combining preference end choice 
factors, s sore accurate model of suitability for engineering careers 
could be produced. 

Introduction ' 
The Civil Engineering Department at Texas Tech University is 
concerned with the problem of "goodness of fit" between civil 
engineering students snd their careers* This is not s novel concern 
for engineering academicians* Traditionally* however, the answer to 
this matching problem has been nought along objective lines of 
reasoning* Despite a considerable degree of success at predicting a 
student's performance in engineering curricula, auch approaches still 
leave large amounts of incompatibility unexplained* Such approaches 
often f' m a consider the congruence becween the student and the 
total car**:* Instead focusing on the prediction of an individual's 
ability to do well in a particular educational program* 

Th<5 addition of a more subjective approach to the problem of 
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engineering student/career congruence nay help explain some of the 
"creeks" unaccounted for by traditional approaches* It nay also 
provide some focus on vocational Issues of an engineering career not 
addressed by traditional assessments* 

A Brief Historical Perspective 

r I ' 

A great deal of effort has been expended across a considerable 
tine span on the problem of matching an Individual with an 
engineering education* The majority of early studies focused on the 
prediction of success In collage engineering courses* ( 

The American Association of Engineers sponsored one of the 
earliest works, Vocational Guidance In Engineering Lines (waddell, 
Skinner^ & Vessmsn, 1933/, The book provided a somewhat romanticized 
view of the various fields of engineering, embellished with poetry 

i 

and endorsements by such prominent men of the time as President 
Herbert Hoover, General John J* Pershing, and Colonel Theodore 
Roosevelt* In the foreward, It is noted that the selection process 
or "weeding out" of the obviously unfit was costly, both to the 
school and the engineering student* The purpose was briefly stated: 
The Association feels strongly that any undertaking which 
retards the entrance Into engineering schools and the 
profession Itself of those not naturally fitted for the 
work must strengthen the profession and make It possible 
for Its members to demand rewards In proportion to 
, Increaced efficiency, (p. vll) 
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Commenting oo sSssssment, s psychologist advised that unless s 
studeot wss sbove the average of high school students in intelligence 
he would uot be able to pass the currlculua requirements for 
engineering. The likelihood of s woman selecting or surviving an 
engineering curriculum was sufficiently low thst the pronoun "she** 
was not used in much predictioo. Grades io preparatory school were 
suggested aa predictors of scholastic snd professloo.%1 success. It 

j 4 ■ 

wss suggested thst ths aspiraot be in the upper third of his clsss. 
Good academic work In physics, mathematics, and chemistry were also 
possible indie sot s of success. It was cautioned that tests of 

+ 

mschsolcsl sptltude were of doubtful validity, tests for measuring 
Interests were not perfected, and that traits of character could not 
be measured. 

Although It msy be quaint by present standarda, the book and the 
practical advice of the time represent so esmeet st tempt to help 
possible engloeerlng students mske suitable vocational choices. Io 
some regards » the work offered studeots sdvlce which Is of timeless 
relevsocet 

In order to Judge whether the profession of engineering 
,. would be s good vocstlon for you to follow, you must exsmlne 
the occupation and see whs t It Involvss. You must alao 
analyze yourself to see if you possess or csn acquire the 



0 

!RIC 



43 



Engineering 

necessary qualifications,,. Counsel with persons Who are 
qualified to give advice regarding vocational matter*. Talk 
with aen who have succeeded in the profession of 
. engineering,, tt Having obtained all the pertinent facts, 
you will be sble to render a reasoned decision, (Kitaon, 
1933, p, 49) 

By the 1950*a, the approach to matching the student with the 

+ 

engineering curriculum had become much more involved with objective , 
data, Layton (1954) provided a review of the literature correlating 
engineering grades and certain apecific predictors. He reported 
research resulting in correlations of .55 between high school 
achievement and engineering atudentaV first year grades. 
Correlations between scholastic aptitude teats and grades were 
reported aa aboit .45, Mechanical and apatial aptitude tears hsd a 
correlation of about .35, science aptitude teats about .45, 
mathematica aptitude about .50, physics* chemistry and acience 
achievement testa about .45, and Englieh achievement tests about a 
.40 correlation with grades, Varloua attempts to combine these 
predictors resulted in multiple correlation coefficients ranging from 
,40 to .85, with the average being ,65, In general, high achool 
grades, mathematica teata, and aptitude teata were found to be the 
beat predictors of grades in engineering courses, 

Eller (1956) cited several specific criteria for Identifying 
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potentially successful engineering student** High school grades, 
Intelligence, ability In structural visualisation, and certain 
activities sod attitudes were considered important indicants* Eller 
cautiously reported early studies which examined the relationship 
b tween interests and ability* 

Recant Approaches 

Although not specifically concerned with engineering, several 
■ore recent attempts to detail th* relationship between objective 
aspects sod career choice have been wade* Becker and MowseSlan 
(1976), for example, presented sn economic model of the decision 
process* According to this model the decision to engage in 
particular training la a function of the expected monetary and 
psychic returns In relation to the expected monetary end psychic 
costs to the individual* The monetary rewards of sn occupation ere 
obviously important in making career choices* The costs of training 
for a particular occupation are slso important considerations* There 
are other factors to consider es wel)« Vroom's (1964) sxpectsncy 
model, for exemple, suggests that In addition to the sttrsctlon one 
feele to an occupation, vocational preference le slso effected by the 
expec fancy of being able to sttaln the requirements of the occupation* 

Although there are reliable relationships and useful models to 
use as guidelines, the totel "goodness of fit" between engineering 
student end csreer success remains less thsn exact* It Is sn 
unfortunste reality thet eome students choose to enter engineering 
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programs with Inadequate aptitude* It le also unfortunate but true 
thst some students, possessed of the requisite aptitude* leave 
engineering programs after Investing .considerable tine and effort 
because they have reassessed their Interests* Considering that 
success In engineering courses can be predicted fairly well with 
objective measures, part of the Incongruency the academicians are 
concerned with must be the perceived unsultablllty of some 
individuals for the field, regardleae of their academic aptitude for 
engineering studies* 

Crltes (1969) Identified three basic patterns of Incongruency 
between an individual and an occupation* An occupation could be 
chosen Which required greater aptitude than was possessed; sn 
occupation below the level of competence could be chosen; or the 
Individual could choose sn occupation congruent with aptitude but 
inconsistent with Interests* Traditional engineering school 
spprosches have dealt primarily with the flrat two patterns* The 
third pattern, dealing with subjective Interests, has been virtually 
Ignored by engineers* 

Palmer ton (1954) directly addressed the problem ol counseling 
engineering students* He suggested the concept Of vocational 



Interest as a crucial variable in the success of engineering 
students* Host "casualties" in engineering, he felt, could either be 
blsmed on a lack of aptitude or a lack of Interest, but there was s 
tendency to sttrlbute the failure primarily to lsck of aptitude. 
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Host drop-outs, however, were above the average high school rank and 
scored well on entrance testa* Thle suggested an examination of the 
Importance of Interests* Although measured Interests provide an 
Important source of Information relevant to decision making, 
Pa leer ton did not suggest the i mediate rejection of Individuals who 
d!4 not score highly on the engineering key of the Strong Vocational 
Interest Blank. Instead he suggested such students might find 
engineering an excellent background for other careers* thai r other 
Interests might combine with training In engineering to produce 
unique and productive careers which might not be immediately 
predictable* 

The congruence between an aspiring student and success In school 
or a career cannot be perfectly explained by easily quantified , 
objective relatlonhlpe* An expansion of the prediction model to 
Include more subjective factors such as personality and perceptual 
processes as well as measured Interests Is required. 

Subjective Factors 

The various objective quantification schemes do not predict 
suitability of engineering students In their studies with 1001 
accuracy. Therefore, other factore particular to the Individual Dust 
be Involved* One of the fundamental assumptions In psychological 
theories relating Individuals to occupations Is that there Is a 
lawful relationship between a person's subjective experience end the 
chosen occupation* 
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Several general descriptions of engineers have found their way 
Into the psychological literature over thr years. For example 
Kulbarg and Owens (1960) provided s description of the typlcsl 
engineer as having a history of unsuccessful snd somewhat painful 
Interpersonal relationships and a record of superior performances In 
science along with greater enjoyment of quantitative and practical 
courses than of linguistic snd social studies. They also described 
the prospective engineer as having s long history of career planning, 
of liking to work with things and Ideas aa opposed to people, and of 
enjoying creative work and disliking routine. tfeller and Ntfdler 
(197S) reported that students of engineering snd physical sciences 
were higher In authoritarianism than were students In the social 
sciences and the humanities. As a result, they suggested engineers 
would be unlikely to question the basic assumptions of their 
discipline. Daniel son (I960) reported that supervisors and cohorts 
of engineers felt that engineers aa a group had a so-called 
"different" kind of personality. Englneera and scientists were felt 
to be more ambitious, crestlve, analytic, Individualistic, snd 
Introverted than the typical person. Daniel son pointed out that part 
of the practical significance of such findings Is thst there Is s 
more extreme manifestation of these characteristics In groups such as 
engineers snd thst these Individuals themselves recognize a 
difference between themselves snd most others. Such global 
generalisations are usually of only anecdotal Interest; In the case 
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of engineers, however, they nay be of even less use. Frets (1972) 
reported that data scheme which assessed background factors such as 
school history, family background, sural development, early trauma, 
and interpersonal development, were less predictive for engineers 
than for second yerr students In education, law, medicine, and 
business. 

The psychologlcsl spprosch to vocational behavior contains many 
areas of focus. One of the most primary sreas may be generally 
referred to as "pteference end choice". The type of occupation an 
Individual would pursue under Ideal conditions constitutes one's 
preference. The type of occupation actually pursued constitutes 
one's choice. The occupation preferred and the occupation chosen may 
not be the same. Psctors which creete Improper or unrealistic 
preferences and environmental constraints which limit possible 
choices often distort the process. 

There are two basic approach es to the study of vocational 
preference end choice. One approach Is concerned with the evolution 
of the preference and choice process throughout the development of 
the individual. The second spprosch Is concerned with the attraction 
between e particular type of individual and an occupation. By 
sampling this sttractlon process st severel points In time (not Just 
as students enter college) the theories and method of both approaches 
csn be used. 

Supporting tfce latter approach, Holland (1966) reviewed 
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literature which suggested that there are four to eight dimensions or 

i 

general categories of vocational Intereat. According to Holland, a 
snail number of personal dispositions may account for what we know 
about concepts of vocational Interests, preferences, choice, and 
occupational membership. Essentially, an Individual has certain 

dispositional traits which Influence the preference and choice 

* 

process. SomeOne with scientific Interests, for example, would seek 
scientific training as. a result of s relatively stable disposition 
which had expressed Itself in similar behavior at different ages. 
Individual* with similar traits tend to pursue similar occupations. 

Holland claims thst psychologists make the following assumption: 
people perceive occupations and their associated activities fairly 
accurately, and these perceptions remain the same over long periods 
of time. These perceptions are a foundation for each Individual *a 
preference and choice processes. 

The accuracy and et ability of a person's self-prediction waa 
found by Holland and Whitney (1968) to be twice as efficient In 
prediction of choice as the highest scsle score on the Vocational 
Preference Inventory. Along almllar lines, Whitney (1969) reported 
that a person's expressed vocational choice predicts his or her 
future employment almost as well as Interest Inventories or 
combinations of personality snd background characteristics. 

Cottfredeon (1981), however, reported thst resesrch indicated 
people tend to Judge the similarities and differences between 
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occupations along a few simple dimensions* This judgment process is 
based on the gender of the prototypical person in an occupation, the 
level of the work, and the field (white or blue' collar)* She also 
reported that socioeconomic status CSBS) affects the judgment 
process. People wiih higher SBS tend to make finer distinctions 
between occupations of higher prestige then people with lower SBS. 

Apparently there is some controversy about an individual's 
perceptual performance on two factors, the accuracy of self concept 
and the accuracy of one's perception of an occupation* To the extent 
that one's perceptions are accurate, the preference/choice process 
will be augmented* To the extent that one' a perceptions are 
inaccurate, the process will be distorted* Gottfredson (1981) 
Indicated that to the degree self perception and occupational 
perception are compatible, vocational adjustment and satisfaction 
will be possible* 
Self Perception ,. 

Holland (1966) pointed out a low to moderate correlation of 
Interests to personsllty* Several studies (e.g., Besyner, Bodden, a 
Winer, 1978) heve found some significant relationships between 
personsllty and predictive validity. Other aepacte of the 
personality/occupation relationship have been examined as well. 
South worth end Mornings tar (1970) examined the persistence of the 
occupational and personality congruence. They found that, compared 
to those who left engineering, freshmen engineering students who 

* * * 
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persisted In their engineering studies were oore similar to 
uppercless engineering students In terns of Interest patterns. 

According to Zlegler (1970, 1973) as early as 1943 Borden 
suspected the existence of a specific relationship between self 
concept and vocational choice, Zlegler found evidence supporting a 
general notion of a relationship between personality and vocational 
preference. He found sale college students who preferred a given 
occupational area tended to ahare certain self concepts which 
distinguished then from students who preferred other areas. 

According to Greenhaua and Slnon (1976), another aspect of self 
perception, self esteem, can be viewed as a small discrepency between 
aetf concept and the Ideal self concept. The smaller the 
discrepancy, the greater the self esteem. Self esteem end csreer 
salience jointly Influence the extent to which an occupation Is 
considered Ideal or as satisfying certeln intrinsic work needs. The 
importance of satisfying Intrinsic needs indicates thst the emount of 
financial rewerd for an occupation may not be as Importsnt s 
determinant for some people as Tor others. Some Indlvlduels sre more 
likely than typical to pursue occupations for the Intrinsic 
satisfaction. They will enter s field even when It la In s "lean" 
cycle in terms of prestige or financial compensation, presumably 
becsuse the intrinsic satisfaction compensates adequately for lesser 
extrinsic satisfaction. 
Perception of the Occupation 
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Aa was already noted, Holland (1966) Indicated an Important 
assumption of psychologists was that people maintained fairly 
accurate perceptions of occupations. This assumption Implies thst 
the stereotypes we crests of particular occupations are directly 
relsted to our affective response to that occupation. In fact, as 

e 

early as 1909, according to Burgoyae (1979), Parsons hsd the Idea 
that occupational stereotypes were important factors In vocational, 
decision making* , *■,.■- 

Zlegler (1973) found that Individuals attracted to an occupation 
tended to ah a re certain concepts about the kind of person found in 
that atea. He also assumed thst the Individual must hsve some fairly 
clear idea of the kind of person that was In hla or her preferred 
occupational area, 

Banduccl (1968) found that atudents tended to have mo'e 4ccac4te 
perceptions about occupations which corresponded to their dominant 
scales, Marks and Webb (1969) found that students entering 
Industrial management or electrical engineering possessed a "fairly 
accurate Image— assuming the professionals know what they are talking 
about—of the typical Incumbent of the Intended occupation" (p, 296), 
Winer, Warren, Dai ley, and Hlesberger (1960), however, found thst 
subjects made less cognltlvely complex Judgments about their own 
fields than about others; complex Judgments may help the Individual 
make the neceaaary decisions to reject the many alternatives 
available to them In favor of one specific choice. 
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Vocational Maturity 

Recent research has looked at the atablllty of the perceptual P 
proceaa. . Ware (1980) examined the relationship between a college 
major and a career as a perceptual-cognitive proceaa. Students with 
less vocational maturity were more likely to generalise from their 
preference for a college major to their declalvenesa about a career 

i 

choice. The students with higher maturity could more readily 
discriminate between educational preferences and the certainty of a 
career choice. 

Hansen and Aneell (1973) found that vocational maturity 
Increases for all ages In high school *nd that the middle class white 
atudent tended to be more mature than lower class whites or blacks. 
This Investigation and many others In the area of vocational maturity 
suggest that general experience with and exposure to the professional 
world of work eases the decision process among adolescents and youn£ 
adults. 

Other Factors 

Factors such as SES, race» and gender alao affect the preference 
and choice process, Cosby and PI cou (1973) cited numerous 
sociological studies which support the proposition thst SES and 
geographical location are positively relatad to adolescent 
occupational orientations. High SES youth have higher status a«d 
occupational attainment orientations than low SES youth. They also 
reported effects of race. White students had slightly higher 

t 
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aspirations than black students in the southern United States. When 
controls were applied, however, the relationship disappeared. The 
( general conclusion was that there are aspects of being either lower 
class, black, or rural (or a member of any group with differential 
opppovtunlty characteristics) «hlch engenders s tendency for lower 
status occjpationai orientations* 

Pvyor (1983) supported earlier research that found females had a 
stronger person~orlentstlon thsn males. Hales tended to see helping 
others In the context of organizing and controlling others rather 
thtn In personal growth tens. Richardson (1975) did not find any 
relationship between self concept and caret, orlentatlou.for women. 
In fact, Oelpow (1976) questioned the degree :o which self concept ' 

* 

Implementation through work occurs for women. Barnett (197S) .found 
correlations between preference and prestige were higher for males 
than femalee across an age range from nine to seventeen. The 
correlation for prestige and aversion waa higher for females. 
Barnett feels that women learn to not aspire to high prestige 
vocations. All of these and similar investigations may prove useful 
If applied to the problem of engineering as a professional choice for 
undergraduates. 

* I; 

Implications 

A serious fault of moat approaches to matching students to 
engineering csreers la their focus on success In college courses. 
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ftsylln end Lynch (1973) pointed out several Inconsistencies. In 

i 

poet-college engineering cereere. Sone people identified ss working 
In engineering jobs did not Include the word "engineer" In t^helr 
professional description. Other Individual a no longer doing | 
engineering work still Included the tern 1ft their description. The 
feqt Is thet there ie e wide variety Oi activities subsumed under the 
general heading of "engineering*. Baylln end Lynch suggest that 
there la e leek of realism In the presentation thet engineering 
schools make of "on the Job" engineering. They reported thet 
engineers who evolve Into management positions may feel as if they 
heve prostituted themselves. Additional confirmation of a 

s 

discrepancy between what engineering la Ilka In college and what 
engineering Is Ilk leter In the profeeslonel career comes from 
Schott (1973). In a survey of federally employed engineers, Schott 
found reports of large discrepancies In several ereas between 
training and application. Federel engineers strongly recommended 
courses In public administration, business administration, lew, 
sociology, end psychology be Included In engineering curricula. 

The Implementstlon of an sssessment program to determine the 
degree of suitability etudente at Texas Tech University hsve for e 
cereer in engineering should essess the entire cereer. Validation of 
the specific relationships between objective factors such as high 
school grsdes and scholsstlc aptitude tests snould be conducted. 
These results could indicate which students sre likely to prove 



9 



56 



Engineering 
56 

Incongruent for reason of low aptitude. 



The Introduction of aaeminer for all entering engineering 



\ 



studenta to provide a realistic previa^ of the career paths of 

engineers could help reduce the irritation and uncertainty that 

\ 

engineers nay feel as their career develops. A srjor goal of the 
as e ess sent paradigm would be to Identify those prospective engineers 
who are somehow different from the prototypical engineer. These are 
the students most likely to benefit froa counseling. Students with 
characterlatlca such as low SES, minority standing, and other 
extrinsic factors, associated with lower vocational maturity may need 
counseling attention. Low acores In engineering Interests, poor 
grsdes, and general lack of interest may be Indicators an individual 
should reasaess hla or her career plans* 
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Psychological Model a of Engineering Careers: 
An Analysis of the Strong-Campbell Interest Inventory 

Overview . . 

Research has Indicated that Interest patterns are set by the 
tin a a person Is 15 years old* The Strong-Campbell Interest 

i 

Inventory (SCII) has been found valid In studies In which tested 
groups were compared with E, K* Strong's original sample* Even over 
as many aa 30 years, the Interests of a given occupational group 
remain constant and thus may serve as criteria for recent re&*arch* 
The long-term reliability of the Strong Items gives contemporary 
users of the SCII confidence In their ability to provide accurate and 
useful count «sllng to students who are selecting a field In which to 
major* 

The SCII 

A major question thst has plagued researchers and counselors Is 
how to assist students In selecting occupations which they will 
enjoy, possibly for s life - time. This Is a major undertaking, and a 
very serious matter. Before s person Invests years, energy, end 
money Into an education, It would be worthwhile to apply a reliable 
and sound procedure to help the student choose an area of study In , 
which he or she, will likely succeed end also find Interesting* This 
section focuses on the second psrt of this procedure, thst Is, how to 

o 

help the student find the area which most Interests him or her* 

As Mmple as this sounds, this too Is s complex Issue* What Is 
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an Interest? Interest was operationally defined by Strong (1954, p. 
7) m; "A response of liking* ••when we are aware of our set or 
disposition towards an object." This Is a useful guideline, but how 
does one measure Interest? Strong (1954, p. 13) also addressed this 
problem The beat way to measure something as aubjectlve as 

r 

Interest Is to have the person report their likes and dislikes* •• 
there Is of course, no way to check the responses*** there Is no known 
way to directly determine a peraon's Interests or abilities* Both of 
these are Inferred from what one says and does. from the use of 
tests." With this In mind, Strong (1934) developed an Inventory to 
measure a person's interests. Over the yeara the Strong Vocational . 
Interest Blank (SVIB) has been modified, renormed, and rewritten. IK 
1974, it was modified by David P. Campbell, and the Inventory became 
known as the Strong-Campbell Interest Inventory (SCIl). Further 
modifications by Campbell sad Jo-Ida C. Hansen were pt jllshed In 
1981, and a third revision of the SCIl is projected for 1985. 

Although relatively new* the Strong-Campbell has been used a 
great deal by researchers and counselors. It has proven to be 
particularly beneficial to counselors, students, parents, and 
educators since It provides Information helpful In the following ways: 
a) The SCIl can make occupational an' educational choices less 
ambiguous since the responses are compared to those of a 
norm group, and thus provide useful Information as to how 
similar a person's Interests are to those of people who work 
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in a given occupation. 

b) It can help organise a person's interest preferences into a 
single readable for* and an easily understood model. 

c) It can help broaden or narrow a person's field of choices 
based on Ms or her interests. 

d) It can provide some reassurance to the student, (and the 
student's family) that the individual has chosen *n area 
that can provide the opportunity to satisfy his or her 
interests. 

e) It can also help a person Who is dissatisfied or functioning 
poorly in the work place by pinpointing interests which are 
not fulfilled by the current job, by suggesting 
possibilities for change. 

In short, the SCI I allows people to learn about themselves and their 
relationship to the working world. This can lead to greater 
self -understanding which Can enable students to make sound 
educational decisions. 

The Strong-Campbell makes use of the Holland scales to impose a 
theoretical structure that can be interpreted simply and usefully. A 
basic familiarity with the six Holland types is necessary to 
understand the results of the SCII. We presented this topic in 
greater detail with special attention to civil engineers elsewhere, 
but here is a brief description of the six types as presented in the 
SCII manual (p. 29-30): 
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a) Realistic: This person Is rugged, practical, and aggressive 
In outlook* 

b) Investigative: This parson Is scientifically oriented and 
enjoys abstract problems* 

c) Artistic: This parson likes self expression; he or she is 
sensitive and Impulsive* 

d) Social: This person Is person-oriented and humanistic In 
nature* 

e) Enterprising: This person Is energetic, enthusiastic, and 
adventurous* 

f) Conventional: This person Is well controlled and 
dependable; he or she prefers ordered activities and stable 
environments* 

How a peraon scores on each of these scales glv j Insight about the- 
Individual* Individual scores are compared with a normed population; 
the pattern which emerges Identifies the occupational areas which are 
of greatest Interest to the Individual as compared to the Interests 
of people already in those occupational areas*, Clearly, the utility 
of thla sytem can be recognised in terms of efficiency and Its 
sbllity to provide useful Information to aid In decision making* 

Strong (1954, p* 51-52) pointed out that when one la using the 
Interest Inventory to counsel ■? student, one must consider three 
underlying asuuptlons to predict outcomes: 

a) Permanence of Interests: There Is substantial evidence to 
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believe thet this is the esse. For example the correlation 

to 

between the teat scores of seniors in college and s ten year 
follow up study was r*,7S, 

b) Influence of training and experience: There is apparently 
little that these add to* or subtract from a person's 
interests* If given the opportunity, people tend to pick 
occupations that satisfy their interests* 

c) Validity of prediction: A person will enjoy an occupation 
if his or her interests are very similar to those of people 
who are in that occupation and who enjoy it* 

One must remember that an interest inventory cannot predict ability 
or expertise, but only interests* Given equal ability, greater 
interest tn one ares may predict higher success than in the other 
area because the individual would likely be more motivated to persist 
in an occupation of interest to hi* or her. Strong further 
emphasized that as of 1954, researchers had failed in their attempts 
to differentiate students majoring in one subject ares from students 
in other sress, i.e., college student's academic interests were not 
differentiate. However, correlations were found between students of 
one area and persons working In that area. So, even though 
differentiation between student groups was not achieved, the 
occupational Intereata were still Intact* Thua, differentiation of 
student groups must be accomplished using occupational rather than 
academic Interests* 
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Initially, the age of the student was of concern In that the 
minimum reasonable age from which good prediction could be made waa 
felt to be too high to be of practical educational value* Strong 
aade the following asauoptlons about age and the stability of one's 
Interests: 

a) 25-55 years, interests are stable* 

b) 20-25 years, very slight change 

c) 15-20 years, considerable change 

After conducting and reviewing research In this area, Strong revised 
hla position* The evidence was overwhelming that interests are 
stable from ths time a person Is 15 years old* When a correlation 
between age groups was performed, the findings were: 

a) 25 va 55, r»«88 

b) 15 va 55, r-*73 . 

With auch high correlations consistently found, Strong's data would 
permit one to safely assume that tested interests of a 15-year-old 
may be reliably used In prediction* This finding is sufficiently 
counter to the clinical lore concerning adolescents, however, that 
despite the lack of variance In Interests across the age groups, this 
matter has been addressed many times* Strong, for example, noted 
that within the atable Intereats, differences In maturity levela were 
reflected In the scores* Concern over age was addressed by Hansen 
(1978)* Hansen found that, In general, an occupational group's 
perception of the working world waa conalatent regardless of age* 

o 

67 



* * i 



Engineering 
67 

This held for persons from their 20b through their 50b, 

In recent years, the possibility of racial Mas In Interest 
testing has become of some concern* Hansen (1978) found that 
occupational Interests differ minimally between black and white 
respondents, thereby quelling such concerns about the SCII* An 
age-related qiKJtion concerns the differences between freshman 
respondents and a en lor respondents* This lasue was researched by 
Spokane (1979). When a college freshman class (N-1007) reached their 
senior year, 600 of them were located and re tested* The predictive 
validity of the Holland scales was found to be as follows: 

s) For 232 females, 34. 4X hit rate, 34. 4X predictive validity; 

b) For 386 males,, 39.7Z hit rate, 43. 6X predictive validity. 
These results sre Impressive, particularly when one considers that a 
correlation of r".4 la considered very high on paper and pencil 
tests. One must alao keep In mind that this Is a college population 
and not an occupational population. 

There has been one major problem area which has haunted the 
Strong inventoried more than other problems and that Is that males 
and females respond differently to most Items of Interest (Strong, 
1973). This problem proved to be the major Impetus to the major 
revision which transformed the SVIB Into the SCII In 1974. Since 
this revision, there have been fewer gender-related problems 
associated with the Strong, but the Issue Is not deed. Specific 
gender-related Issues In predicting end ccunaelir.g among engineering 
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students are addressed elsewhere. 

Whenever professionals make use of a test or scale, they oust 
address themselves to the Issue of the measure's reliability. Mo one 
tmnts to Invest large amounts of tine and money In a measure that Is 
later proven to be out-of-date or ineffective, Fortunately, the SCII 
Is both current and effective. Several longitudinal studies have , 
demonstrated that the inventory Is still reliable and useful after a 
period of 30 years and more, Campbell '(1966) reviewed a great deal, 
of research and found studies that sampled medical students, life 

e 

Insurance salesmen, and psychologists, each of which showed that the 
SVIB was able to discriminate between occupations after many years, 
Mataraezo, Allen, Saslow, & Ui ens et al, (1964) found that police 
applicants from 1947 were very similar to police applicants of 
1959-62, Campbell (1966) reported on a study by Berdle and Hagenah 
(1948) In which 70 lawyers were tested and compared to Strong's 
original sample of 20 years earlier* they were found to be very 
similar. Furthermore, similar findings were obtained for ministers 
and corporate presidents, Campbell collected additional data that 
gavs strength to the argument that the Interest Inventory was valid 
after 3v years, that Is, that the person's Interests are stable over 
time and that the characteristics of the criterion group remain 
constant, Cenpbell's study Involved using some of Strong's original 
research subjects and conducting a 30 year follow-up. In 1934, 2S0 
bankers were tested by Strong; In 1964, 48 of these original subjects 
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'were re tested by Cempbell. Persons who held similar positions to 
these 48 survivors were tested aa well. Campbell found that the 
interest levels of the bankers of 193A and their retest scorea had a 
correlation of .56. When the 1964 bankers were compared with their 
1934 counterparts, the pattern of answers was almost identical, with 
less then one standard deviation between the -scales. This finding is 
very important blnce the SCII is based upon the SVIB developed by 
Strong. Any dete thet lend support to the reliability of the SVIB 
automatically give the same support to the SCII. 

When everything is considered, the Strong-Campbell Interest 
Inventory is e remarkable achievement. Very few measures have stood 
the test of time as well as it has, and fewer heve maintained their 
predictive usefulness across almoat 50 years* Due to the 
overwhelming evidence that the SCII has remained e reliable predictor 
and measure of individual interests, researchers and counsel ore cen 
have e high degree of confidence in the information thet the SCII 
provides, thereby allowing students the opportunity to receive sound 
counseling advice to help them decide in which occupational area they 
will be moat able to satisfy their interests. 
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